Background: Infants with tongue and possible lip tie often have a poor latch in which there is often an inadequate seal around the breast and disorganized swallowing. As a result, many of these infants swallow air during breastfeeding. Many of these infants suffer from symptoms of reflux.
Introduction
Ankyloglossia and shortened maxillary frenula (tongue and lip tie) often cause difficulty with breastfeeding. Poor latch with subsequent maternal nipple pain, poor milk transfer, failure to thrive and symptoms of reflux and colic have been described in the literature. Ultrasound studies have shown improvement in milk transfer before and after lingual frenotomy (Geddes). There have been no studies looking specifically at the phenomenon of aerophagia in these infants.
Reflux in breastfeeding infants poses many challenges for the mother-infant dyad. Aerophagia is a poorly studied but commonly seen phenomenon in breast and bottle fed infants. Aerophagia from the Greek "aerophagein" means "to eat air".
Post-feed aerophagia can be seen with higher rates in infants with ankyloglossia and possible lip tie [1] [2] [3] . When the infant attempts to latch and has an ineffective flange/seal and dysmotility of the tongue on swallowing, there may be an increase in swallowing of air, leading to post-feeding gastric distention, colic and possible reflux. This is often seen clinically in infants with ankyloglossia and/or shortened maxillary labial frenula (tongue and lip tie).
Aerophagia is often seen after feeds and is diagnosed by auscultation during feeding, presence of colic-like symptoms after feeding, and gastric distention immediately after feed and can be seen on flat plate X-ray with enlarged gastric bubble [4] . The increase in gastric pressure may overcome the lower esophageal sphincter pressure and gastric contents may reflux into the upper airway. This may be confused with other types of reflux disorders and result in misdiagnosis and improper treatment.
A review of the literature reveals three articles and one abstract concerning the relationship between ankyloglossia, lip ties, feeding problems and reflux [1] [2] [3] .
Differentiating colic from gastroesophageal reflux (GER) or gastroesophageal reflux disease (GERD) is often difficult for the practitioner. In many instances, the breastfeeding history is overlooked, and the infants are empirically placed on medication or subjected to invasive endoscopic testing.
Aerophagia induced reflux (AIR) represents a different pathophysiologic mechanism compared to that of GER and/ or GERD [4] .
The current lack of stringent diagnostic criteria and treatment guidelines has led to a potential misdiagnosis and/or overdiagnosis of GER or GERD. These infants are often subjected to invasive testing and/or empirically placed on medications (H2 antagonists or proton pump inhibitors (PPIs)) [6] .
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Evaluation for possible lip/tongue tie in infants with symptoms of reflux should be considered as part of the workup in diagnosis and treatment.
Recent studies have shown that PPIs have no effect on crying and irritability in infants with reflux and actually have shown an increase in upper respiratory infections and other adverse effects [6] . This may suggest an alternative cause of reflux as well [1] [2] [3] .
The author is posing a potential addition to the current guidelines in diagnosis and treatment of infant reflux, especially in the breastfeeding infant. An oral examination and assessment can be performed for possible tethered oral tissues such as tongue and lip tie whose treatment may benefit the infant that is experiencing symptoms of reflux. This may result in prevention or cessation of medication that can potentially have deleterious side effects.
Patients and Methods
This was a retrospective analysis of 1,000 breastfeeding mother-infant dyads over 5 years in private oral and maxillofacial surgery practice that has a heavy emphasis on breastfeeding medicine and treatment of ankyloglossia in breastfeeding infants.
Inclusion criteria were from intake questionnaires looking for positive answers to the following questions: 1) presence of pain on breastfeeding; 2) presence of loud clicking noises during breastfeeding; 3) extended feeding times; 4) poor seal around the breast; 5) infant fussiness during and after feeding; 6) presence of reflux symptoms, especially after feed; 7) presence of post-feed gastric distention (aerophagia); 8) infant on H2 blockers and/or PPIs without improvement in reflux symptoms; and 9) abdominal distention immediately after feed.
Ages of infants were less than 6 months. Clinical exam of infants was performed by the author and maxillary lip and ankyloglossia was confirmed using the Hazelbaker assessment tool for lingual frenulum function with a score of < 8 indicating surgical intervention [7] . Kotlow classification system for maxillary labial frenulum was utilized to characterize anatomic position [8] [9] [10] .
The infants underwent frenectomy/frenotomy of maxillary and lingual frenula by author with a CO 2 laser of 3 W, 1,200 mJ (novapulse LX 20, or Lightscalpel), and prilocaine/ lidocaine topical anesthesia.
Post-procedure surveys were at 1 and 2 weeks after surgery. Inclusion consisted of answers signifying improvement from the intake questionnaire, specifically looking at reduction or elimination of reflux symptoms and weaning off or cessation of medication.
Results
Of the 1,000 infants, 526 (52.6%) had an improvement of symptoms of reflux within the first week after the procedure. This was significant to the point of either reduction or cessation of H2/PPI medications. Two hundred eighty-three (28.3%) had no change in reflux symptoms, suggesting other cause for reflux, and 191 (19.1%) showed improvement in post-feed irritability and less symptoms of reflux but could not successfully wean off medications.
Discussion and conclusion
This study is the first to look at a larger number of subjects showing the potential linkage of aerophagia and reflux (AIR) in breastfeeding infants as it is associated with tethered oral tissues of ankyloglossia and maxillary shortened frenula. There appears to be a correlation between aerophagia associated reflux with lip and tongue tied infants.
Surgical release of these ties may help resolve these symptoms rapidly [1, 2, 7, 10] .
There is a lack of literature and research looking at a potential causal relationship with aerophagia and reflux in breastfeeding infants [1] [2] [3] . It is the goal of the author to add this phenomenon to the differential diagnosis in breastfeeding infants with reflux when they are being evaluated and treated by pediatric medical providers of various specialties and subspecialties. Adding the acronym AIR and definition of AIR can assist in the differential diagnosis and management of the infant with reflux symptoms.
These infants may be spared from more invasive studies and medications that may have potentially serious side effects. The author is proposing studies to objectively look at the role of tethered oral tissue (lip and tongue ties) as a potential cause of reflux, as well as the need for a unifying classification system/validated tool for the description of lip and tongue restrictions [10] . Further studies are necessary to help establish this relationship. Also it is imperative to objectify further the combination of the tongue and lip restrictions or perhaps a single restriction that may pose the problem. Looking at possible confounding factors and the author's awareness of other causes of infantile reflux, this is still a potential cause of infantile reflux and therefore should not be overlooked and added to the differential diagnosis of practitioners who are involved in treating these infants.
This will help add to the diagnostic and treatment guidelines for reflux that are currently in use.
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